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® Compositiona and method for modulating the effect of INF and lL-1. 



® This invention reiatas to methods for modulating the effects of TNF and IL-1, both the deleterious and the 
therapeutical effect of these cytokines. In case of deleterious effects, the Invention provides methods for 
modulating the deleterious effect of TNF and/or IL-1 in mammals, by administering to a mammal sub-deleterlous 
amounts of TNF and/or IL-1. The TNF and/or IL-1 to be modulated may be endogenous, I.e. generated In the 
organism In severe cases in amounts deleterious to the organism, or exogenously administered to a patient In 
amounts which are potentiaiiy deleterious. The compositions of the invention comprise effective amounts of TNF 
and/or IL-1 with at least one phanmaceuticaily acceptable carrier. The Invention also relates to methods for 
monitoring the modulation of the TNF effect in patients treated with TNF and/or IL-t. 
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COMPOSmONS AND METHODS FOR MODULATING THE EFFECT OF INF AND IL-1 



RELD OF THE INVENTION 

The present invention relates to methods for modulating the effect of TNF and IL-1 in mammals, and to 
5 methods for monitoring the modulation of the TNF effect In mammals. The invention also relates to 
compositions comprising effective amounts of TNF and IL-1. 



BACKGROUND OF THE INVENTION 

TO 

The structures of tumor necrosis factor (TNF) and of interieuWn-l (IL-I). as indicated by their amino 
acid sequences (1-6) bare no similarity to each other. However, recent information on the function of these 
cytokines suggests that their mechanisms of action are closely related. TNF-alpha and the structurally 
homologous lymphokine. lymphotrndn, also named TNF-beta, were initially identified by their ability to 

16 mediate in vitro cytotoxic effects on some cultured tumor ceils and to Induce In mice hemonrhagic necrosis 
in certain transplantable tumors (7-9). Yet it has later been found that TNF exerts, besides cytotoxic 
activity, many other effects of the quite heterogeneous nature on cell functions (10). Several of these effects 
appear indistinguishable from those of IL-1. Both TNF and IL-1 have been found, for example, to stimulate 
tiie growtii of fibroblasts and to induce in these ceils the synthesis of collagenase. prostaglandin E2 and 

20 interferon beta-2 (11-16), to decrease in adipocytes the activity of lipoprotein lipase (17, 18), to activate 
osteoclasts (19. 20), and to increase in endotheGal cells adhesMty for blood leukocytes and synthesis of a 
cell surface protein which Is probably involved in that adherence (21-23). Like TNF, IL-1 Is cytotoxic to 
some tumor cells (24). 

Among the many possible effects of the cytotoxins (CTXs). no doutjt the one with the most far-reaching 

2s bearing on functioning of the cell is cell deatii, resulting from the cytotoxic activity of the CTXs. Cells 
treated by interferons (IFNs) are found to exhibit a significant increase in vulnerability to killing by the CTXs 
(10, 30) due to an increase in TNF receptor expression induced in those cells by IFNs (28, 30, 33. 34). 
There are several indications that vutnerabillty to the cytotoxic effect is subjected to regulation by 
mechanisms which, at least in part are independent to those controlling the response to other effects of 

30 CTXs. Thus, comparison of effects of tiie CTXs on cells of different cultured lines has revealed marked 
differences in vulnerability from one cell line to anothen tumor cells being in general more vulnerable tiian 
normal ones. These differences did not conflate to tiie level of receptors to the CTXs, nor to the 
effectiveness at which non cytotoxic effects could be induced in tiie cells. Cell killing by tiie CTXs is 
enhanced not only by IFNs, but also by metabolic blockers, such as inhibitors of RNA and protein synthesis 

35 (10). Prior art relating to tiie fact that TNF and IL-1 function through binding to high affinity cell surface 
receptors Is disclosed in references (26) to (32). 

Inhibitors of RNA and protein synthesis, sensitize certain cells to the cytotoxic effect of tumor necrosis 
factor (TNF). Treating cells with TNF, for a few hours, in the absence of such inhibition decreases the 
sensitivity to killing by subsequent application of TNF together with the inhibitors. Such decrease in 

40 vulnerability to ktlllng by TNF could be observed also when treating ceils witti preparations of leukocyte- 
produced cytokines which were effectively depleted of TNF and lymphotoxin activity (10). 

It is tiius known that TNF has a cytocklal activity against tumor cells in culture, it is further known that 
the killing by TNF is markedly potentiated by sensitizing agents, particularly by agents inhibiting the 
syntiiesis of RNA and of proteins. I.e. metabolic blockers. Thus, such sensitizing agents Increase tiie 

45 vulnerability of tumor cells to the cytoddal activity of TNF. tt is also known that IFNs have a potentiation 
effect on tiie cytocidal activity of TNF. similar to tiie effect of a sensitizing agent 

It was also recentiy revealed tiiat TNF. which was believed to have a selective antitumor function, may 
also mediate desbructive effects on normal tissues. Thus TNF, with or without a sensitizing agent or anotiier 
potentiating material, while being potentially effective as a therapeutic material against tumor celts, may also 

so be potentially deleterious to normal cells. 

It has previously t>een shown (50) ttiat testing cells witii crude leukocyte-produced cytokine prepara- 
tions can result in decreased vulnerability to the cytotoxic effect which tiie cytotoxins (TNF and the related 
protein-lymphotoxin) in such preparations can exert That protective effect was observed when applying 
preparations of tiie cytotoxins for a few hours and then applying ttiem again in tiie presence of 
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cycloheximide (CHI). The extent of cell death in case of treatment with the leukocyte-produced cytokine 
preparations prior to the treatment with the same preparations in the presence of CHI, was much lower than 
that observed In applying these preparations right away In the presence of CHI. The active ingredient In the 
leukocyte-produced cytokine preparations was not known. 
5 The identification. In accordance with the present invention, of iL-1 as the leukocyte-produced cytokine 
desensitizing cells to the cytotoxic effect of INF (i.e. decreasing the responsiveness to the destnictive 
effect of TNF) and the studies which followed on both jn ^fro and in vivo systems have enabled to attain 
the present invention. "* 

10 

SUMMARY OF THE INVENTION 

The invention provides methods for modulating the effects of TNF and IL-1, both the deleterious and 
the therapeutical effect of these cytokines. In case of deleterious effects, the invention provides methods for 
76 modulating the deleterious effect of TNF and/or IL-1 In mammals, by administering to a mammal sub- 
deleterious amounts of TNF and/or IL-1. The TNF and/or IL-1 to be modulated may be endogenous, i.e. 
generated In the organism in severe cases In amounts deleterious to the organism, or exogenously 
administered to a patient in amounts which are potentially deleterious. 

The TNF and IL-1 used In the compositions and in the method of the invention may be of any origin, 
20 native or recombinant All types of TNF are contemplated by the invention, in particular TNF Itself also 
called TNF-alpha, and TNF-beta, also called lymphotoxin. In the case of IL-1. all subtypes are considered, 
in particular. IL-1 -alpha and IL-l-beta. 

Also witiiln the scope of this invention Is the use of TNF-and IL-1 -like peptides in tiie metiiod and 
compositions of the invention. These are polypeptides displaying an Immunotoglcal or biok)gical activity of 
25 human TNF Of IL-1. 

Also contemplated for use in tiie invention are derivatives of TNF and IL-1 and of TNF^d IL-Hike 
peptides, including salts of either or botii tiie carboxyl and the amino temninal or side chain groups and 
covalent modifications of the polypeptide terminal residues or skle chains. 

It may be desired to potentiate the therapeutical effect of TNF in very severe cases by administering it 

no together with IL-1 and vice-versa. To this end tfiere are provided by the Invention, for tiie first time, 
compositions comprising TNF and IL-1 (or a derivative or TNF-or IL-1 -like peptide) and at least one 
pharmaceuticaily acceptable excipient These compositions may be useful In critical cases, provided their 
deleterious effect can be overcome. 

\A/hen tiierapeutically effective but potentialiy deleterious amounts of TNF or IL-1 are administered to a 

3S patient the preferred method of the invention comprises administering the sub-deleterious amounts of TNF 
or IL-1 prior to the administration of tiie tiierapeutically effective but potentially deleterious amounts of TNF 
or IL-1 . Etiier TNF or IL-1 can be administered as a single active material: however a combination of tiie 
two materials can also be used for administration botii at the pretreatment stage of administration of 8ut>- 
deleterious amounts and at the second stage of administration of the theFspeutically effective amounts. 

40 In accordance with tiie invention tiie TNF and/or IL-l may be administered wtthout any additional active 
material, but In accordance with a prefen^d embodiment of the invention the tiierapeutically effective but 
potentially deleterious amounts of TNF and/or IL-1 are administered in combination with effective amounts 
of sensitizing agent Preferred sensitizing agents are metabolic blockers or chemotherapeutically active 
drugs, such as Actinomycin-0. The sensitization can also be effected by ionizing inflation treatment 

45 In accordance witti yet another prefen'ed embodiment of the invention, the metiwd for modulating tiie 
deleterious effects of the TNF and/or IL-1 Involves adminisbation of IFNs at different stages of the 
treatment either prior, following or simultaneously wittt the administration of tiie non-deleterious amount of 
IL-1 and/or TNF. Interferons of any origin, native or recombinant and of all types and subtypes - alpha, beta 
or gamma, may be used in the methods and compositions of tiie Invention. In a prefered embodiment 

so recombinant IFN-gamma is used. 

The invention also provides for a method for modulating tiie deleterious effects of TNF and/or IL-1 
wherein the TNF and/or the IL-1 and optionally the sensitizing agent or tiie interferon are targeted to a 
specifk: cell. Targeting Is carried out by an antibody recognizing specific cell surface antigen, or by otiier 
known methods based on cell spedfto characteristics, such as association wttti hormone acting on such 

85 cells. 
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The invention further provides a method for monitoring the moduiation of the TNF effect in a patient 
treated with sub*deletertous amounts of IL'1. comprising the quantitation of TNF receptor level in ceil 
sampies of said patient Preferred ceil samples are peripheral blood leukocytes. This aspect of the Invention 
is based on the finding by Applicants that binding of radiolabeled TNF to cell surface receptors was 
5 marlcedly reduced subsequent to the treatment with IL-1. The decrease in TNF binding was initiated within 
minutes of application of IL-1 and was not due to competition of IL-1 and TNF for binding to a common 
receptor, but rather reflected reduced expression of the receptor for TNF as part of the cellular response to 
iL-1. The regulation is reversible and the TNF receptor level is fully recovered within a few hours of removal 
of IL-1 (see table III). 

10 In accordance with another aspect of tiie invention, tiiere are provided compositions comprising 
effective amounts of TNF and IL-I witii at least one pharmaceutically acceptable carrier. The compositions 
of the invention can be prepared by pre-mrxing tiie active ingredient or by tandem administration of each of 
tiie active ingredient, i.e. by in vivo mixing. The nature of the canier depends on tiie way it is applied for 
therapeutic purposes • be it in the form of a cream or lotion • for topical application or In the form of liquid, 

15 in which tiie active materials will be stabilized by adding components such as human serum albumin, for 
injection application. TTie TNF, for example. Is effectively cytotoxic to tumor and to vims infected celts at 
concentrations as low as 10 picograms/mi. The amounts of TNF and/or lL-1 applied for therapy will be 
adjusted to reach such range of concentrations, or higher ones, in the target tissues. The compositions may 
also comprise sensitizing agents, e.g. metabolic blockers such as cycioheximide (CHI), Actinomycin D or 

20 Mitomycin C. or interferons, particularly IFN-gamma. 



DESCRIPTION OF THE DRAWINGS 

25 The present invention is furtiier described, by way of example, with reference to the accompanying 
drawings, in which : 

Rgure 1 shows tiie identificata'on of IL-1 as tiie leukocyte-produced cytokine which desensitizes cells to 
tiie cytotoxicity of TNF. A crude cytokine preparation produced by activated U937 ceils was subjected to 
fractionation in two stages : (a) by gel filtration on Uitrogel AcA 54 column in 1 M NaCi, lOmM sodium 

30 phosphate buffer, pH 7.4, o.1 mM EDTA, 0.1% polyetfiylene glycol, 30% etiiylene glycol and (b) by ion 
exchange HPLC or Mono Q column. The sample was applied in 20 mM trietiianolamine, pH 10. and eluted 
witii a gradient of NaC) (0-0.125 M). At both stages ttie desensltization activity and IL-1 activity (Thymidine 
uptake by thymocytes) copurify. By analysis witii sodium dodecyl sulfate polyacrylamlde gel elec- 
trophoresis, it was found to contain a major protein witii approximate m.w. 17.000 and only minor amounts 

35 of otiier pnjteins of lower m.w. 

Rgure 2 shows tiie Identtfication of IL-1 as a leukocyte-produced cytokine which desensitizes cells to 
the cytotoxicity of TNF by studying tiie protective activity of IL-1 and neutralization of the protective activity 
of pH 2.0-trealed cytokines with antiserum to IL-1. Concentration dependence of the protective effect of IL-1 
(•) and a preparation of pH 2.0-treated cytokines, subjected to purification following tiie step of gel filtration 

40 (Hg. 1), after incut^ation for 2 h at A^'C with medium containing monospecific rabbit antisenim against IL-1 
(applied at a dilution of 1 : 1 00) (x— x). or with medium alone (x— x). 

Rgure 3 is a comparison of the protective activity of rTNF and IL-1 in tiie human SV-80, HeLa and LI 32 
and mouse L929 cell Unes. The protective effect was elkrfted by incubation for 4 hours witii tiie indicated 
concentrations of tiie two cytokines, followed by 12 hours Incubation witii rTNF (100 U/ml) + CHI (50 

46 ug/ml). 

Rgure 4 shows the kinetics of Induction of resistance to tiie cytotoxicity of TNF by TNF and by IL-1. 
SV-60 cells were preincubated for tiie Indicated time periods witti rTNF (20 pM) (x) or IL-1 (7 pM) (•) 
(broken line: viability In cultures preincubated witii growtii medium atone). Thereafter the cells were rinsed 
and incubated with TNF (100 pM) CHI (50 ug/mi) for 12 hours. Cell viability is expressed In percentage 

50 of viability compared witii cultures challenged with CHI alone. 

Rgure 5 shows the kinetics of tiie decrease In binding of TNF to SV-80 ceils in response to IL-1 and 
tiie increase in binding in response to IFN-gamma. IL-1 (3.5 pM) was applied on SV-SO ceils ettiier at 4*0 
( a ) or at 37»C (x) and rlFN-gamma (0^ nM) at 37»C (•). Following incul>ation for tiie Indicated times 
specific binding of ^^-TNF (applied at 0.9 nM) was quantitated. Results are expressed as percentage of tiie 

55 binding to untreated cells (4286 cpm). The binding of ^^WTNF following Incubation for 16 h with rlFN- 
gamma (0.6 nM) and tfien for a further 4 h witii lL-1 (3.5 pM) Is also shown C). 
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Figure 6 shows the binding of the radiolabelled TNF to IL-1 treated and non-treated SV80 cells. 
Radiolabelled TNF was applied, at the indicated concentrations, either in absence {solid line) or presence 
(broken tine) of 1000-fold excess unlabelied TNF to cells treated for 4 h with IL-1 (60 pg/ml) (•) or to 
untreated cells (o). Scatchard plot anaiysis of the binding using the UQAND program * is shown in the 
5 inset. 

Figure 7 is the dose response curve of IL-1 induced reduction In TNF binding to various celts. FSi 1 
foreslcin cells (•), SVdO cells (o), HeLa cells (x) and U837 celts < a) were incubated for 4 h with the 
indicated concentrations of IL-1 and the specific binding of ^^-INF, applied at 3.6 ng/ml was then 
quantttated as described for Table I. and is presented as percentage of the binding to untreated control 
10 cells (1800 CPM in FS11 cells. 1400 CPM in SV80 celts. 5500 CPM in MeU cells and 3300 CPM in the 
U937 cells), 

Rgure 8 shows the binding of TNF and the sensitivity to Its cytolytic effect following removal of IL-1 

from pretreated ceils. SV-dO ceils were incubated for 4 h with (L-i (3.5 pM). rinsed thrice and tested at 

various times thereafter for binding of TNF (x) and for sensitivity to Its cytolytic effect (•). Binding of 
T5 radiolabelled TNF (0.2 nM) is presented in per cent of binding to cells which had not been treated with IL-1 

(2595 cpm); the extent of killing by TNF (100 pM) is presented as per cent viability compared to cultures 

challenged with CHI alone. 

Rgure 9 shows the potentiation of tiie cytotoxicity of TNF by IL-1 in ttie presence of tiie metabolic 

bk}cker cytoheximide (CHO. The cytoiytic effect was studied on four different cett lines, SV-80. HeLa. Li 32 
20 and L929. lL-1 was applied for 12 hours at tiie indicated concentrations eftiier together with CHI (50 ug/ml) 

(o) or with botti CHI (50 (xg/mO and rTNF (10 U/ml) (x). 

Rgure 10 shows tiie desensitization effect In mice in response to TNF and to lL-1. Mice were injected 

witii tiie indicated amounts of TNF (•) or tL-l (o) or witii botii TNF and IL-1. each at 0.5 ug/mouse ( CI). 

Twefve hours later they were injected again wtth TNF (5 ug) and Act-0 (20ug) and their survival time 
25 tiiereaftsr was recorded. 

Rgure 11 shows the homologous and heterologous desensttization in response to TNF and to IL-I in 

mice. Mice were injected with TNF (5ug; 0 ) wttii IL-1 (0^ ug; tnr) or just witii PBS (a ). Twelve hours 

later they were again injected either with TNF (2 ug) or with tL-1 (0.4 ug), tills time together with either Act- 

D (20 ug) or QalN (18 mg) and tiieir survival time thereafter was recorded. 
30 Rgure 12 shows tiie kinetics of desensitization in response to TNF, Mice were injected witti TNF (10 

ug;0) with IL-1 (0.4 ug liS) or just witii PBS ( p). Following ttie indicated time tiiey were injected with 

gaiactosamine (GalN) (18 mg) and 10* later again with TNF (3 ug) and their survival time thereafter was 

recorded. 

Rgure 13 shows tiie protective effect of TNF and iL-1, when injected at sublethal doses against lethal 
35 effect of bacterial endotoxin (LPS) on BOG primed mice. C57/BL mice were inlected Intravenously wftii 

0. 38mg Badilus Calmette Guerin (BCG) in 0.5mt PBS. Two weeks later tiiey were injected i.p. eitiier witii 
PBS or with TNF (lOug) or with IL-1 (0.4ug). Twelve hours later the mice were injected i.v. with 0.5 ml PBS 
containing LPS (Escherichia cdi. serotype 0127;BS8 prepared by phenolic extraction) and ttieir survh^aJ 
thereafter was recorded. 

40 

DETAILED DESCRIPTION OF THE INVENTION 

1 . Identification of IL-1 as the leukocyte produced cytokine desensitizing cells to the cytotoxic effect of TNF 

45 

Crude preparations of leukocyte-produced cytokines were exposed to pH 2.0. TNF is Inactivated by 
such treatment - both with regard to its cytolytic function and to its ability to Induce resistance to its own 
cytotoxicity. The TNF-free preparations were fractionated as shown in Rgure 1 and the desensitization 
activity copurified witii IL-1. Desensitization activity was measured by applying tiie tested sample on human 
50 SV80 cells for a few hours and subsequently applying TNF and CHI and measuring the extent of resulting 
cell death. 

Further confirmation of tiie identity of the desensitizing cytokine as IL-1 was demonstrated by tiie 
neutralization of IL-1 wfth a monospecific antibody against IL-1, as shown in Rgure 2. Titration of tiie 
desensitization activity of semi-crude cytokine preparation produced by the U937 cells wtth (x— x) or witiiout 
55 (x— X) treatment of this preparation witii antisemm raised against IL-1, demonstrated tiiat lL-1 can mediate 
the desensitizing effect (•). 

Desensitizing effect of IL-1 In ceils of tiiree different human cell Knes: SV80. HELA LI 32 was also 
demonstrated, illustrating tiie generality of tills phenomenon, as shown In Rgure 3. 
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Cytoiytic and protective (desensitization) activities of the cytokines were determined in all the figures 
using SV-80 cells whicli. for measurement of cytolytic activity, were incubated with serial dilutions of the 
tested cytoidne for 12 hours together with 50 ug/ml CHI; for measuring protective activity, they were 
incubated for 4- hours with the tested cytoldne and then for 12 hours with TNF, at the indicated 
s concentrations, together with 50 ug/ml CHI. The extent of eel! killing was quantitated by the neutrai-red 
uptake assay. A unit of cytolytic activity is defined as the concentration of the tested cytokine at which the 
amount of cells remaining viable was 50 % of those that remained viable on incubation with CHI alone. A 
unit of protective activity Is defined as that cytokine concentration protecting 50 % of the cells from killin by 
TNF. 

10 Thus, the component of pH 2.0-treated cytokine preparations inducing resistance to killing by TNF was 
identified as IL-1, based on the following findings : 

a) The protective activity and a typical activity of IL-I (thymocyte activation) copurified, when crude 
preparations of U937-produced cytokines were subjected to a series of fractionation steps, resulting in 
effective purification of IL-1 (See Rg. 1). 

ts b) l\4onospecific antiserum to IL-1 neutralized the protective activity of such preparations (See Rg. 2). 

c) IL-1 of different souces induced resistance to tiie cytotoxicity of TNF as effectively as did tiie 
crude preparations of cytokines; some resistance was observed even on treatment with as little as 0.1 unit 
(3 pg) of IL-1 per ml. as shown in Rgure 2. Bacterial lipopolysaccharide, which may contaminate 
preparati'ons of IL-1, did not induce resistance even when applied at concentrations as lirgh as 10 ug/ml. 

20 

2. Preparation of native purified IL-1 

Native purified lL-1 was prepared as follows : Cnide preparations of cytokines induced in the human 

25 histiocytic lymphoma celt line U937 (47) by 4-beta-phori30l-12-myristate-13-acetate (5 ng/ml) and Sendai 
virus (48) were adsorbed to controlled-pore glass beads (PQ-35D-200. Sigma. St. Louis, Mo). Most of tiie 
protective activity and of LAF activity, and only a minor part of tiie cytolytic activity and of IFN was 
recovered in tiie unbound material, it was concenti^d by uttrafiltration on an Amicon YM5 membrane and 
depleted of IFN-alpha and of all residual TNF by application on Immunosorbent columns constructed of 

30 monoclonal antibodies against them. It was tiien dialyzed for 12 h against phosphate buffered saline. pH 
2.0. Insoluble material was removed by centrifugation. Following equilibration with 1 M NaCI, 10 mM sodium 
phosphate buffer, pH 7.4, the protein was fractionated on an Ultrogel AcA 54 column (16x110 mm) in 1 M 
NaCt, 10 mM sodium phosphate buffer, pH 7.4, 0.1 mM etiiylene diamine tetraacetic acid. 0.1 % 
polyettiylene glycol (Mr 7000-9000) and 30 % ethylene glycol Fractions of 2.5 mof were collected and 

35 assayed for LAF activity and for induction of resistance to TNF. The active fractions were pooled, 
concemrated. equilibrated witii 20 mM sodium phosphate. pH 7.4. and applied to a DEAE Sephacel column 
(7ml) (Phamnacta, Uppsala. Sweden) preequilibrated wHh tiie same buffer (49). Botii tiie protective and tiie 
LAF activity were fully recovered in tiie material which remained unbound to tiie column. In analysis by 
sodium dodecyl sulfate polyacrylamide gel electrophoresis, that material was found to contain a major 

40 protein with an M, of about 17000 and only minor amounts of ottier proteins of lower M^ (LAF activity- 
Lymphocyte activating factor activity). 



3. intenrelations between tiie effects of IL-1 and TNF on cell viability. 

46 

The protective effect of IL-1, induced in human SV-fiO celts in tiie absence of CHI. was comparable to 
tiial induced by TNF, as shown in Rgure 3. However, as shown In Rgure 9, unlike TNF, IL-1 has just a 
barely detectable cytolytic effect on ttiese cells in the presence of CHI. As illustrated in Rgure 9 under 
particular situations. l.e. when protein syntiiesis in tiie ceil is blocked. lL-1 can have the reverse-potentiation 

80 effect on cell wning. At even minute concentrations. IL-1 potentiated ttie cytotoxicity of TNF, increasing ttie 
effectivity of cell killing by low concentrations of TNF to tiiat elicited by as much as 25^ld higher 
concentrations in tiie absence of IL-1. In two ottier human cell lines, HeLa and LI 32, lL-1 by itself was 
cleariy cytolytic when applied together witii CHI. and tiifs cytotoxicity syspeared to be additive to tiiat of TNF 
(Rg. 7). Botti InHeU and In LI 32 cells, a protective effect of lL-1, as well as of TNF. could be observed 

55 when tiiese cytokines were applied in tiie absence of CHI. (Rg. 3). 
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IL-1 or TNF provide protection not only against the cytotoxicity mediated in the presence of CHI, but 
also against killing of cells in which synthesis of proteins has been suppressed by other agents. Table II 
shows the cytotoxicity of TNF agains SV-80 celts in the presence of the protein synthesis inhibitor, emetine 
and the RNA synthesis inhibitor, actlnomycin D. Ulte CHI, these two other inhibitors sensitized the SV-80 
5 cells to idlling by TNF; and as with CHI the sensitization by both inhibitors is greatly reduced by 
pretreatment either with lL-1 or with TNF in the absence of the inhibitors. 



4. Relation of tije decrease iii TNF receptors to increase in resistance against ttje cytotoxicity of TNF 
10 observed following treahment with it-l. 

Cells treated with IL-1 as well as with TNF become more resistant to the cytolytic effect of TNF (50). As 
shown in Rgure 4, the induction of resistance by IL-1 and by TNF followed a simitar time course, save that 
with TNF resistance was reached earlier. Resistance to cytolysis kept increasing until about 5 h following 

15 appiication of IL-1 (Rg. 4), even though the TNF receptor level had reached its towest value already at 
about 1 h (Fig. 5). This stow development of resistance in treating SV-dO cells with IL-1 can perhaps be 
related to the fact that in these celts IL-1 can also have the opposite effect While inducing resistance to 
cytolysis when applied prior to the application of TNF. it is found to potentiate cytotoxicity when applied 
togetiier witii TNF (AS). Indeed, as shown in Rgure 4, SV-80 cells treated with IL-1 for less tiian an hour 

to exhibited a higher vulnerability to ttie cytolytic effect of TNF tiian did the untreated celts (dashed line in 
Rgure 4). 

An even more pronounced discrepancy between the effect of IL-1 on the receptors tor TNF and on cell 
vulnerability to cytolysis by TNF could be observed In the recovery from tiiose two IL-1 effects. 

As shown in Rgure 8, removal of IL-1 from SV-60 cells was followed by a quite rapid recovery of tiie 
2B receptors for TNF, but not of the vulnerability to Hs cytolytic effect At 7 h foltowing removal of IL-1 , TNF 
receptors were restored almost to tiielr normal level while tiie resistance to killing by TNF remained 
unaltered. The maintenance of resistance to killing by ttie protein folkswing removal of IL-1 from treated 
cells and tiie recovery of TNF receptors indicates tiiat IL-1 Induces some other changes which contribute to 
ceil resistance to killing by TNF, in addition to its effect on the receptors to TNF. 

30- 

5. Decrease of TNF receptors in response to IL-1 . 

Treatment of SV-80 cells with tL-1 resulted in decreased expression of the receptors for TNF. In kinetic 
35 studies, TNF binding was found to decrease wttiiin a few minutes of IL-1 application, reaching Its lowest 
level at about 1 h. Thereafter, it increased sllghtiy; neverttieless even after 20 h In the presence of IL-1 , TNF 
binding was significantiy lower than in untreated cells (Rg. 5). Scatchard plot analysis of tiie binding shown 
in Rgure B, indicated tiiat In botti IL-1 treated and untreated cells. TNF binds to receptors of a 
homogeneous nature and tiiat the affinity of tiie binding sites remains unaltered foltowing IL-1 to-eatment. 
40 while tiieir density greatiy decreases (900 receptors/cell and Kd of 9.7x1 0'^^M in cells treated for 4 h with 
80 pg/ml of IL-1. as compared to control values of 6200 receptors/cell and Kd of 1.1xlO~^0M). In repeated 
examinations, variations In tiie level of receptors for TNF (2234 to 6960 binding sites/cell) and some 
variation also in tite estimated values of Kd (9.6 x 10-"' M to 3.1 x 10'^ were observed. Yet In all 
experimente IL-1, as well as PMA, were found to affect only the number of binding sites for TNF and not 
48 tiielr affinity. Date from a representative example are shown In Rgure 8. (PMA - 4-beta-phorbol-12- 
myristate-13-acetate). 

The decrease in TNF receptors was temperature dependent As shown In Rgure 5. it couid not be 
observed at 4 * C, even when IL-1 was added a few hours pdor to the addition of TNF or at a great excess 
(as much as 500-fokl} of TNF. On tiie otiier hand, tt appears tiiat tite effect of lL-1 was not dependent on 
50 protein syntiiesis. 

TNF and IL-1 were found not to compete directiy for binding to tiielr target cells. These findings 
indicated tiiat tiie receptors to TNF and IL-1 are distinct molecules and tiiat tiie expression of tiie receptors 
to TNF can be subject to regulation by IL-I. As shown in Table 1 and Rgure 5. at 4*0 lL-1. added to ceils 
eittier togetiier witii radiolabelled TNF or a few hours prior to appUcation of TNF, had no effect on binding of 
55 TNF. In contrast at 37*>C. treatment of tiie human fibrobtastold SV80 cells and of foreskin fibrobiaste (FS- 
11) witti IL-1 resulted In a marked and rapid reduction of TNF binding. Binding was maximally inhibited at 1 
h following application of IL-1 and then skiwfy recovered. However, even 20 h following initiation of IL-1 
treatment tiie binding was stiil markedly reduced. 
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The effect of IFN-gamma on TNF receptors was also examined as shown in Rgure 5. As in other ceils. 
IFN-gamma induced in the SV-80 cells an increase in receptors for TNF which was initiated a few hours 
foilowing the addition of IFN. Ceils in which the receptors for TNF had been increased by IFN also 
responded to lL-1 by a decrease in the number of TNF receptors, although not to the same low level as in 

5 cells which were not treated with IFN. Quantitation of IFN-gamma receptors in the SV-80 ceils showed no 
alteration in their level after treatment of ther cells by IL-1 or TNF. 

As shown in Rgure 7. human foreskin fibroblasts were found to respond to the effect of IL-1 on TNF 
binding to an even greater extent than did SV-80 cells. TNF receptors showed a more pronounced 
decrease and the effect could be observed at lower IL-1 concentrations. Some decrease was induced In 

70 these cells by as little as 3^x10"^* M IL-I (0.02 LAF U/ml). Decrease of TNF receptors was induced by IL-1 
also in t^eLa cells although less effectively than In the SV-60 cells. On the other hand, no decrease in TNF 
receptors could be obsen/ed when U937 histiocytic lymphoma ceils were treated with IL-1. Examining the 
binding of radiolabeiled IL-1 to these different cell types, as shown in Table t. suggested a con-elation 
between the effect of IL-1 and the level of receptors to this protein. IL-1 binding was highest in the FS1 1 

75 ceils, lower in SV80 cells, even lower in HeLa cells, and below detectable levels in U937 ceils. TNF did not 
compete with the labelled IL-1 for the binding. Furthermore, treating the cells for 4 h with TNF (at 17 ng/ml) 
did not result in a decrease In their ability to bind IL-1 (Table I). Also the binding of radiolabeiled rIFN- 
gamma to the ceils was not significantty changed following treatment by IL-1 or TNF. 

20 

6. Pesensitizatlon to ttie lethal effects of TNF and of IL-1 . 

Nine to thirteen weeks old Balb/c mice were used in all experiments. TNF, IL-1 , LPS. actinomycln-D 
(Act-D) and 0-galactosamine (GaIN) were soIublKzed in PBS and injected l.p.: each In aliquots of 0.5 ml For 

SB lethality determination TNF, IL-1 or LPS were administered alone or 10 minutes foilowing injection of Act-D 
or GalN; for desensitizatlon experiments mice were injected with TNF or IL-1 12 h prior to a challenge 
consisting of the same regimen as the lethality testing. Following treatments the mice were continuously 
observed for a period of 72 h in order to detemnine the time of their death. In all cases, mice that survived 
72 h appeared completely normal at that time. Furthermore, part of these mice were observed for a week 

30 and found to show no sign of deterioration. Ail experiments were performed in duplicate with qualitatively 
the same results. Two mice were examined for each experimentai point in each of the experiments. Their 
actual survival time as well as the average of the survival time of the two mice used for each of the points 
are presented. 

Act-D and QalN sensitize mice to the lethal effect of TNF and IL-1. In an attempt to elucidate the nature 

35 of the sensitizing effect of Act-0 and of GaIN, It was tested whether injection of TNF or IL-1 in the absence 
of these agents affects the response of mice to a subsequent injection of TNF or lL-1 together with Act-D or 
GaIN. As shown In Rgures 10 and 11, mice injected with TNF+Art-D 12 h after injection of TNF, survived 
the lethal effect of TNF Act-D tor a longer time than mice which had not been pre-exposed to TNF alone. 
That protective effect was prominent In mice which were pretreated with a high dose of TNF (5ug/mouse) 

40 but could cleariy be discerned even in mice which were pretreated with as little as 0.02 ug TNF. Similarly, 
viability of the mice following injection with 1L-1+ Act-D was prolonged by prior injection with IL-1. 
Pretreatment with IL-1 also Increased the abiQty of mice to survive a subsequent injection with TNF+ Act-0. 
Inversely, mice pretreated with TNF showed an Increased ability to survive the lethal effect of IL-1 + Act-D. 
Injecting mice with TNF and IL-1 together protected them from the lethal effect of TNF Act-D more 

45 effecthrely than their preinjection either with TNF or IL-1 alone, as exhibited by the rectangular in Rgure 10. 
Mice injected with TNF or lL-1 were also protected from the lethal effect of 8ufc>sequent injection of TNF 
or iL*1 In the presence of GalN. That protection was even more effective than the protection against the 
lethal effect which these cytokines exert in the presence of Act-D. At those concentrations of TNF and IL-1 
applied in the experiment described in Rgure 11, death In sensitization with Act-D was just delayed by a 

so prior treatment with lL-1 or TNF while death occuning in sensitization with GalN was actually prevented. 
GalN-sensitized challenges were therefore chosen in examining the kinetics of the protective effect shown in 
Rgure 12. Partial protection from tiie lethal effect of TNF GalN. reflected in prolongation of survival time, 
could be observed already at SO* after injection of TNF or IL-1 alone (10 tig and 0.4 ug/mouse. 
respectively). One h after TNF/lL-1 Injection, the mice were fully protected. They remained protected 12 h 

55 after tiie injection. Twenty four h after pretreatment wltti TNF, one of the two mice died when injected witii 
INF GalN. suggesting some decrease in tiie protective effect Fourty eight h after pretreatment tiie 
protection had fully abated. 
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7. Utility and Administration . 

The compositions of the Invention can be used for antitumor, antibacterial, antiviral or antiparasitic 
treatment. 

5 Effective amounts administered to mice are for pretreatment with lL-1 in the range of between 0,5 to 
25ng per one gr of body weight of mouse and subsequent treatment (subcutaneous) with TNF in the range 
of 0.1 to 10 ug/g body weight or subsequent treatment (intraperftonial) with TNF * Actinomycin-D, 4- 
40ng/g and 0.5 to 1.5iig/g respectively. 

The amounts of active compound to be administered to humans will depend on various factors, such as 

10 the state of the patient tiie symptoms to be treated, ttie severity of the affliction, the route of administration 
and tiie judgment of tiie prescribing physician. In the more severe cases, higher dosages of combinations 
of TNF and IL-1 may be considered, optionally together with interferon and/or sensitizing agent 

Administration of tine IL-1 and TNF, wrth or without Interferon, metabolic blocker, or chemotiierapeuticai- 
iy active drug can be via any acceptable mods of administration. Treatment via injection is prefen-ed. 

75 Known suitable modes of administration are intravenous injection, intraperitoneal, intramuscular or In- 
tralesionai injection or infusion. Local treatment may be considered In case of external infections. 

The compositions of the Invention are prepared for administration by mixing ttre active materials, i.e. ttie 
tL-1 , TNF, IFNs. metabolic blockers or the chemotherapeuticaiiy active drugs, witii physiologically accept- 
able carrier. i.e. caniers which are non-toxic to recipients at the dosages and concentrations employed. For 

so example, the carrier coukj be one or more of the folbwing two materials : buffers, antioxidant wetting or 
emulsifying agents, amino acids, polypeptides, proteins carix)hydrates, chelating agents such as EDTA and 
otiier stabilizers and exdpients. 

An example for a composition according to the invention Is as folkiws : two sterilized glass vials, vial A 
containing sub-deleterious amounts of IL-1 dis$oh/ed in a physiological saline solution and vial B containing 

25 ttierapeutically effective amounts of TNF dissolved In physiological saline. The administration of vials A and 
B is carried out In accordance with written instructions which accompany tiie two vials, tiie Instmctions 
indicating to Inject ttie contents of vial A and after a predetermined time Interval to inject tiie contents of vial 
B. 

30 
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Leoend to Table I: Effect of IL-1 on the binding of TNF. of TNF on the binding of iL-1 and of TNF and IL-1 
5 on the binding of TpN^gamma to various cells . 

Binding of ^^-fJUf {at 3,6 ng/ml), ^^•\L•^ (at 49 ng/ml) and i»l-rlFN-gamma {at 13 ng/ml) to the 
indicated cells was determined at 40«C as described below. Competition of IL-1 and TNF with each other 
for binding to their receptors was examined by applying the nonlabelled cytokines, at the indicated 

10 concentrations, simultaneously with the labelled proteins to the binding asay. The effect of pretreatment with 
IL-1 or TNF was examined by applying the proteins on the cells at 37*C for 4 h prior to application of the 
labelled cytokines. Human TNF and IFN-gamma were radioiabelled as previously described (30, 44): the 
first with the chloramine T reagent to specific radioactivity of 42 Oi/g, and the second with the Bolton and 
Hunter reagent to specific radioacttvity of 18 Cl/g. IL-1 was radioiodlnated with the chloramine T reagent 

76 (31) to specific radioactivity of 40 Ci/g. Recovery of bioactivfty following the iodlnation, as estimated by 
measuring the protective effect of the protein against the cytotoxicity of TNF (25) was over 95%. For 
determining binding of the radioiabelled proteins to SV80 (45), or HeLa (48) cells or to the FS11 strain of 
foreskin fibroblasts (established in the laboratory), these cells were seeded In growth medium (Eagle's 
minimal essential medium containing 10% fetal calf serum) Into 18 mm tissue culture plates, at a density of 

20 2^x10^ cells/plate. Following 24 h incubattorr at 37«C, the plates were transferred to ice, the growth medium 
removed and the radioiabelled proteins applied, in duplicates, either atone or In the presence of lOCO-fotd 
excess of the nonlabelled protein, in 150 ul growth medium also containing 20 mM Hepes buffer and 15 
mM sodium azide. The nonadherent 11937 cells (47) were incubated with the labelled TNF in samples of 
5x10^ cells in tubes under otherwise identical conditions Following 2 h incubation, with constant agitation, at 

25 4"C, the FS11 and HeLa ceils were rinsed 3 times wHh a buffer containing 140 mM NaCI. 1.5 mM KH2POA, 
8 mM NazHPOi. 2.7 mM KCI. 0.5 mM MgCI:. 0.9mM CaCl2. 0.5% bovine serum albumin and 15 mM sodium 
azide (PBS/BSA). The cells were then detached in and Mg2+ free PBS containing 5 mM etiiylene 
diamine tetraacstic acid and fransferred to counting tubes for determining their associated label. SV80 cells 
were found to detach from tiie substrate In cold, therefore, following Incubation with tiie labelled proteins 

30 they were transfen^ to tubes, washed 3 times by spinning, each time, for 10 mins, at 250 g and 
resuspending in 5 ml PBS/BSA and then transfenred to counting tubes. U937 cells were washed in tiie same 
way. Nonspecific binding of the radioiabelled TNF and IL-1 , observed In the- presence of an excess of tiie 
nonlabelled cytokines were as follows: In SV80 cells 200 and 200 CPM, in FB1 1 cells 300 and 200 CPM, in 
HeU celts 700 and 500 CPM and In tiis U937 ceils 600 and 200 CPM for the labelled TNF and IL-1 

36 respectively. Non specific binding of IFN-gamma was 300 CPM in SV80 cells and 600 CPM In ttie FS11 
cells. Specific binding was calculated by subtracting the values of nonspecific binding from the binding 
observed wttii tiie labelled cytokines alone. Intradupllcate variation in binding was In the range of 10% of 
the average value. 

40 
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TABLE II. Protective effect of IL-I and of TNF agalrist the cytotoxicity 
mediated by INF in presence of Oil, emetine ard actlranycin D. 



CELL VIABILITY 

in absence upon treatment with TNF (500 U/ml) 
of TNF 

sensitizing no pretreatment with 

agent pretreatment TNF (20 U/na) IL-1 (2 U/na) 





OD540 


OD540 


% 


OD540 


% 


0 D540 


% 




0.305 


0.319 


105 


0.308 


101 


0,293 


96 


cyclchexlmide 


0.226 


0.020 


9 


0.195 


86 


0.163 


72 


(50 ug/ral) 
















emetine 


0.262 


0.029 


11 


0.234 


89 


0.220 


84 


(10 tfg/ral) 












actlnanycdn D 


0.243 


0.052 


21 


0.236 


97 


0,215 


88 



SV-80 celts following 4 h pretreatment with IL-1 or TNF or without such pretreatment were tested for 
their vulnerablRty to the cytolytic effect of TNF appfied for 12 h together with the indicated sensitizing 
agents. Viability of the cells is presented as neutral red uptake (OOso) and^ In cultures with TNF, 
30 percentagewise as compared to the viability in cultures Incubated with the sensitizing agent alone. 
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TABLE III 



Decro«g« of THP receptor exprtaalon by human peripheral blood leukocytes 
in response to IL-1 



IL-1 applied TNP binding tot 

(U/ml) Qranulocytea Mononuclear leukocytes 
; (LPM> 



0 


520 


1162 


0.01 


510 


n.d. 


0*1 


260 


n.d. 


1 


303 


1000 


10 




900 


lOQ 


256 


700 



n,d« - not determined 

Qranulocytss and mononuclear leukocytes were isolated from freshly collected blood by spinning 
through a "Monopoly* cushion. They were then incubated for 1 hr at 37»C in a Dulbecco»3 modified Eagle's 
medium containing 10% fetal calf serum and IL-1 at the indicated concentration. Binding the ^^Mabelled 
TNF to aliquots of 10" leukocytes was then determined. As shown In the table, a significant decrease in 
TNF receptor expression by granulocytes was found to be induced as little as 0.1 U/ml (LAF activity} of IL- 
1. 
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46 Claims 

1. A method for modulating the deleterious effect of TNF, TNF-like peptides or derivatives thereof 
and/or lL-1. IL-t-lIke peptides, or derivatives thereof in mammals, comprising administering to said 
mammals sub-deleterious amounts of TNF, TNF^ike peptides or derivatives thereof and/or IL-1, or IL-Hik© 

50 peptides or derivatives thereof. 

2. A method according to claim 1 wherein the modulated TNF and/or IL-I are endogenous. 

3. A method according to claim 1 wherein the modulated TNF. TNF-like peptides or derivatives thereof, 
and/or IL-I. IL-1-like peptides or derivatives thereof are exogenous. 

4. A method according to claims 1 or 3, comprising administering to a mammal sub-deleterious 
56 amounts of TNF, TNF-like peptides or derivatives thereof, and/or IL-1. IL-1 -like peptides or derivatives 

thereof prior to the administration of therapeutically effective but potentially deleterious amounts of TNF. 
TNF-like peptides or derivatives thereof, and/or IL-1, IL-I-Hke peptides or derivatives thereof. 

5. A method according to claim 1 wherein the TNF is native TNF. 
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6. A method according to claim 1 wherein the TNF is a recombinant TNF. 

7. A method according to claim 1 wherein the TNF ts alpha-TNF. 

8. A method according to claim 1 wherein the TNF is beta-TNF. 

9. A method according to claim 1 wherein the IL-1 Is native IL-1. 

5 10. A method according to claim 1 wherein the IL-1 is a recombinant iL-1. 

11. A method according to claim 4 wherein the therapeutically effective amounts of TNF, TNF-iilte 
peptides or derivatives thereof, and/or IL-1. IL-1 -like peptides or derivative thereof, are administered In 
combination with effective amounts of a sensitizing agent 

12. A method according to claims 1 or 4 further comprising administering to a mammal effective 
10 amounts of interferon. 

13. A method according to claim 24 wherein the interferon Is administered prior, or following, or 
simultaneously to the administration of the non-deteteiious amount of TNF, TNF-iIke peptides or derivatives 
thereof, and/or IL-1, or IL-Hike peptides or derivatives thereof. 

14. A method according to claim 11 wherein the sensitizing agent is a metabolic blocker, or a 
T6 chemotiierapeutically active drug, or actinomycin D. 

15. A mettiod according to claim 12 wherein tiie interferon is a native interferon. 

16. A mettiod according to claim 12 wherein the Interferon is a recombinant interferon. 

17. A metirod according to claim 15 or 16 wherein ttie interferon is an alpha-interferon, or beta- 
interferon. or gamma-lnterferon. 

20 18. A method according to claims 1, 3, 11 or 12 wherein the TNF, TNF-IIke peptides, or derivatives 
ttiereof, and/or ttie IL-1, IL-1 Hike peptide or derivatives ttiereof, tiie sensitizing agent or the Interferon are 
targeted to a specific cell. 

19. A metiiod according to Claim 1 wherein ti^e 8ut><leleterious amounts of IL-1 reduce ttw number of 
TNF receptors per cell by at least 80 percent 
26 20. A mettiod for monitoring ttie modulation of tiie TNF effect In a patient treated witti IL-1 , comprising 
ttie quantitation of tine TNF receptor level in ceil samples of said patient 

21. A method according to daim 20 wherein ttie cell samples are peripheral blood leukocytes. 

22. A composition comprising TNF. TNF-IIke peptides or derivatives ttiereof and IL-1, IL-1-I!ke peptides 
or derivatives ttiereof, with at least one phamnaceutically acceptable excipient 

30 23. A composition according to claim 22 for modulating ttie effect of TNF, TNF-like peptides or 
derivatives ttiereof and/or IL-1 , IL-1 -like peptides or derivatives ttiereof. 

24. A composition according to Claim 23 for modulating ttie deleterious effect of TNF, TNF-like 
peptides or derivatives ttiereof and/or IL-I, IL-1 -like peptides or derivatives ttiereof. 

25. A composition according to claim 24 for modulating ttie deleterious effect of endogenous TNF 
36 and/or IL-1. 

26. A composition according to claim 24 for modulating ttie deleterious effect of exogenous TNF. TNF- 
IIke peptide or derivatives ttiereof and/or IL-1, IL-1-like peptide or derivative ttiereof. 

27. A composition according to daim 22 for potentiating ttie cytotoxte effect of TNF. 

28. A composition according to claim 22 for potentiating tiie cytotoxic effect of IL-l . 

40 29. A composition according to daim 22 comprising TNF, TNF-Oke peptides or derivatives ttiereof. in 
amounts subKleleterious to a mammal and ttierapeutically effective but potentially deleterious amounts of 
IL-I . iL-1 -like peptides or derivatives ttiereof. 

30. A composition accoreling to daim 22 comprising IL-I, IL-1-Uke peptides or derivatives ttiereof in 
amounts sub^ieleterious to a mammal and ttierapeutically effective but potentially deleterious amounts of 

46 TNF, TNF-IIke peptides or derivatives ttiereof. 

31 . A composition according to claims 28 or 29 wherein ttie composition Is prepared in vivo. 

32. A composition according to claim 31 prepared by administering ttie TNF, TNF-like peptides or 
derivatives ttiereof, prior to ttie administration of ttie IL-1, IL-1-llke peptides or derivatives thereof. 

33. A composition accondlng to claim 31 prepared by administering tiie )L-1, IL-1 -like peptides or 
50 derivative tiiersof prior to tiie administration of TNF, TNF-like peptides or derivatives ttiereof. 

34. A composition according to claim 22 furttier comprising a sensitizing agent 

35. A composition according to claim 22 further comprising an interferon. 

36. A composition according to Qiatm 34 wherein ttie sensitizing agent Is a metBiMBc blocker, or a 
chemotiierapeutically active drug, or actinomydn D. 

65 37. A composition according to claim 35 wherein ttie interferon is selected from alpha-, bela-and 
gamma-lnterferon. 

38. A composition according to daim 37 wherein ttie Interiieron is a native interferon. 

39. A composition according to claim 37 wherein ttie interferon is a recombinant interferon. 
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40. A composition according to claim 29 comprising TNF in amounts sub-deleterious to a mammal and 
therapeutically effective but potentially deleterious amounts of IL-1. 

41. A composition according to claim 30 comprising IL-1 In amounts sub-deleterious to a mammal and 
tfierapeutlcally effective but potentially delaterious amounts of TNF, 

42. A composition according to claim 22 comprising a sub-deleterious amount of IL-1. IL-Mike peptide 
or derivative thereof with at least one pharmaceuticaily acceptable exdpient in a container (a) and a 
therapeutically effective but potentially deleterious amount of TNF. TNF-like peptide or derivative thereof 
with at least one phanmaceutically acceptable excipient in a container (b), and instructions for administering 
to a patient contents of container (a) prior to administering contents of container (b). 

43. A composition according to claim 22 comprising a sub-deieterious amount of TNF. TNF-like peptide 
or derivative thereof with at least one pharmaceuticaily acceptable excipient in a corrtainer (a) and a 
therapeutically effective but potentially deleterious amount of IL-1. IL-1 -like peptide or derivative ttiereof with 
at least one pharmaceuticaily acceptable excipient In a container (b). and instructions for administering to a 
patient contents of container (a) prior to administering contents of container (b). 

44. A composition according to claim 22 comprising a sub-deleterious amount of lL-1, lL-1-llke peptide 
or derivative thereof with at least one phamnaceutically acceptable excipient In a container {a) and a 
therapeutically effective but potentially deleterious amount of TNF, TNF-fike peptide or derivative thereof 
and IL-1, IL-1 -like peptide or derivative ttiereof, with at least one pharmaceuticaily acceptable excipient in a 
container (b), and instructions for administering to a patient contents of container (a) prior to administering 
contents of container (b). 

45. A composition according to claim 22 comprising a sub-deleterious amount of TNF. TNF-like peptide 
or derivative tiiereof witii at least one pharmaceuticaily acceptable excipient in a container (a) and a 
tiierapeutically effective but potentially deleterious amount of IL-1, IL-1-like peptide or derivative ttiereof, and 
TNF, TNF-like peptide and derivative thereof, wfth at least one pharmaceuticaily acceptable excipient In a 
container (b). and instructions for administering to a patient contents of container (a) prior to administering 
contents of container (b). 

46. A composition according to any one of claims 42 to 45 furtiier comprising a container (c) 
comprising interferon, accompanied by instnjctions for administering contents of container (c) prior to, 
simultaneously with or following ttie administering of contents of container (a) or of container (b). 

47. A composition according to any one of claims 42 to 45 further comprising a container (c) 
comprising a sensitizing agent, accompanied by instructions for administering contents of container (c) prior 
to, simultaneously wfth or following ttie administering of contents of container (a) or of container (b). 

48. A composition according to any one of claims 42 to 45 and 47 wherein the sensitizing agent is a 
metabolic blocker, or actinomycin D. 
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